Abstracts: This paper examines the optimal trade negotiation strategies in the trade negotiation involving multi-parties such as Doha Development Agenda, which is characterized by asymmetric multiple negotiators with multi-trade issues. Due to the consensus rule, which is the formal decision making rule of WTO, bilateral bargaining formula is often taken simultaneously with the multilateral bargaining formula. We demonstrate that the large economy, which might pose a fundamental objection, prefers the sequential bilateral negotiation, while multilateral negotiation from the initial stage of bargaining is welfare dominant for small economies. World welfare is also improved with the adoption of multilateral negotiating regime from the initial stage of negotiation compared to bilateral negotiation.
Introduction
The dramatic agreement to launch Doha Development Agenda, as a new multilateral trade negotiation forum of WTO at Doha, Qatar in 2001 significantly reduced the fear of the deadlock of the international trading regime. With the launch of DDA, many critical issues and agenda are under negotiation with various types of bargaining formula depending on the characteristics of bargaining agenda and negotiating parties. South Korea, for example, is supposed to make deals on market opening in agricultural commodity markets and various service sector markets. In addition, multilateral negotiation to set up more rigorous international rules of Anti-dumping measures and other trade remedy measures is strongly supported by many Newly Industrialized countries in addition to Korean manufacturers. Depending on the characteristics of issues, the market power of negotiating parties varies. South Korea commands market power in several manufactured goods such as semi-conductors and shipbuilding industries, while it is a price taker in agricultural commodities and other service sector industries.
All these features of DDA of WTO can be characterized as a negotiation over multiple issues between asymmetric multiple negotiation parties. Moreover, the major decision-making rule of WTO is the consensus rule, which is different from the majority rule or the unanimity rule. According to the consensus rule, a multilateral agreement is reached at WTO when no delegation physically present in the Council has a fundamental objection on an issue. This consensus rule ensures that only decisions, on which there is no major opposition and consequently which have good chances of being implemented, are made. Due to the consensus rule, a bilateral bargaining formula is often taken simultaneously with the multilateral bargaining formula to address any possible 'major opposition.' Refer Hoekman & Kostecki (2001) for the more detailed discussion on the consensus rule.
The analysis of the equilibrium structure in international trade negotiation has its origin in classic works of Nash (1950) and Rubinstein (1982) . The application of these classic axiomatic and extensive bargaining theories into international trade negotiation analysis can be categorized into 3 groups. The first group is composed of Dixit (1987) , Bagwell and Staiger (1990) and Riezman (1991) , who examine issues of trade cooperation by way of two-country model in which governments choose trade policies in a repeated-game setting. They show that there are multiple bargaining equilibria including inefficient ones, and suggest that a multilateral trading regime such as WTO may help countries to coordinate on more efficient equilibria.
The second group focuses on the role of multilateral trading regime focusing on the information-gathering role of WTO led by Hungerford (1991) , Kovenoch and Thursby (1992) and Maggi (1999) . This approach focuses on the information-gathering role of WTO, that enables to discern between true violations of the agreement, thus facilitating the use of a bilateral reputation mechanism to support cooperation.
The third group examines the role that private information plays in the operation of trade policies. Jensen and Thursby (1990) analyze a non-cooperative trade policy game, while the operation of trade policies in a cooperative setting were analyzed by Feenstra and Lewis (1991) , Bac and Raff (1997), and McCalman (2002) .
Finally, the analysis on trade negotiation among asymmetric countries is addressed by Mayer (1981) , Kennan and Riezman (1988 ), McLaren (1997 ), Furusawa (1999 ), and Park (2000 . Especially, Furusawa (1999) has shown that more patient countries gain more from negotiation when the time lag in the negotiation is short, and Park (2000) demonstrates that direct transfer might improve the welfare effect in negotiation among asymmetric countries based on bilateral bargaining formula.
While the earlier studies have significantly extended the understanding of international trade negotiation mechanism, the equilibrium structure of multilateral trade negotiation among asymmetric countries has not been addressed yet. In addition, the comparative welfare analysis of bilateral and multilateral negotiation regime among asymmetric countries has not been tried yet. The aim of this paper is to examine these unexplored issues focusing on the asymmetry in terms of country size, which will have asymmetric impacts on each country's role and influence in the WTO negotiation process under the consensus rule.
The purpose of this paper is to examine the optimal negotiation strategies in the New Round Trade Negotiation, which is characterized by asymmetric multiple players.
Based on the model which focuses on the asymmetry of negotiators in terms of market size and the resulting asymmetry in negotiating power, we demonstrate that the large economy prefers the bilateral trading regime, while multilateral bargaining regime is welfare dominant for a small economy. World welfare is also improved with the adoption of multilateral negotiating regime. This paper is organized as follows. Section 2 explains the model structure to analyze the optimal bargaining strategies between asymmetric countries, and the non-cooperative multilateral trade policy game, which is equivalent to the trade warfare state, is discussed as a benchmark discussion. In section 3, the equilibria under the global trade policy cooperation, the multilateral trade policy cooperation under the consensus rule, and the bilateral trade policy cooperation are examined. Section 4 examines the optimal trade negotiation strategies for each different type of country based on the equilibria obtained in section 3 and section 5 discusses the policy implications and concludes.
The major feature of Doha Development Agenda of WTO is that i) it is a negotiation between asymmetric multiple negotiators, and that ii) it is a single undertaking of multi-trade issues based on issue-linkage strategies. In that context, the analysis on the equilibrium issue-linkage strategy should be a germane part of the DDA analysis. This paper, as an initial study to examine the equilibrium negotiation strategies among asymmetric multilateral negotiators, focuses on the multilateral negotiation on a single issue, tariff negotiation issue. The analysis of the equilibrium issue-linkage strategy in multilateral negotiation would be a major task of future studies as an extension of present model analysis.
The Model.
Assume that there is one large country, A, and three small countries B, C, D, and the inverse demand function of each country is as follows:
and Q i is the total quantity demanded in market i. There is one representative firm in each country. The inverse demand function in country A is given as follows:
where q A is the output of firm A for the home market and is the output produced by the firm in country B to export to country A.
When we assume that the marginal production cost is same among four countries, the profit function of firm A is described as:
where t is the import tariff imposed by country i. The inverse demand functions and the profit functions for B, C, D are defined in the same way respectively. The government of each country decides its trade policy, i.e., the import tariff level, and then each firm decides its output strategy after it observes the trade policies. In this two-stage game, the equilibrium market condition can be obtained by backward induction.
With the consensus rule as the formal decision making rule of WTO, it is assumed that a multilateral agreement is reached only when there is no fundamental objection from a major trading country. To consider the effect of the consensus rule in the model, we assume that among four countries, country A is a large country which might pose a major opposition while country B, C, D are relatively small countries. In addition, when two small countries form a coalition, the coalition might raise a fundamental objection while each individual small country has no chance of offering the major opposition. Therefore, a multilateral trade agreement under the consensus rule is reached only when there is no objection from country A or from any coalition of small countries. Every country in this model has the market power in the sense that even the country with a small We assume that each country simultaneously decides the optimal tariffs. It is assumed that the tariff rate of each country includes the impact of non-tariff barriers. Therefore, even with the different tariff rates with respect to different countries, the Most Favored Nation clause is not violated. In the multilateral trading system, the cooperative trade regime can be supported only when the large economy joins the multilateral agreement while the cooperation from the every small country is not a necessary condition under the consensus rule.
The non-cooperative trade policies under multilateral negotiation regime
The case of non-cooperative multilateral trader is examined when technologies are symmetric as a benchmark discussion, while the market size of country A is assumed to be significantly larger than those of small countries. Then, the four representative firms' equilibrium outputs in country A are decided as follows by solving four firms' reaction functions in country A simultaneously assuming the marginal cost (c) to be 0 for the simplicity of exposition: 6 market size can influence the market price due to the oligopoly market structure in which the equilibrium price is derived from the best response function of each country. Therefore, discussion of the consensus rule and 'the major opposition' in the context of 'market power' is improper in this model. Hence it is assumed that the country with a largest market size and coalition between any two countries might pose a fundamental objection in the context of the consensus rule. The optimal tariffs are examined in each case of trade negotiation regime including the case when the trade policy coalition is formed. The case of global trade cooperation, multilateral trade cooperation, and the bilateral trade cooperation are the cases of coalition only differing in the number of coalition members. The case of global trade warfare in this paper denotes the case when there is no coalition in the process of trade negotiation.
The market size of country A can be described by the vertical intercept of the inverse demand function in country A, i.e., a. When we denote the intercept of inverse demand functions of small countries as 1 for simplicity, the asymmetry in market size can be described as a >> 1. 6 The concavity of the objective function of the representative firm and the government is shown as in equilibrium where represents the tariff rate of the home country and is the tariff rate imposed by the foreign country.
The social welfare function of the country A is defined as the summation of the consumer surplus, the producer surplus, and the government surplus, i.e., the import tariff revenue:
With the continuously quasi-concave well-behaving social welfare function, the optimal trade policy for country A under the non-cooperative trade regime is derived as a solution of the first order condition of the social welfare maximization problem with respect to the tariff as follows:
where c = 0. 7 When each country's trade policy is decided in a non-cooperative way, the non-cooperative follows even with the zero cost assumption: , . This concavity of the objective function is obtained from the assumption of the Cournot fashion competition with the downward sloping demand function. However, the introduction of the asymmetric cost structure into the model would provide more abundant insights, which would be the task of the future study.
We check the case when technologies are symmetric, i.e., c = 0, while the market size of A (a) is significantly larger than those of small countries, which is assumed to be 1 without loss of generality: a >> 1. Nash tariff of country A, B, C, D under simultaneous decision making are respectively: 3a/11, 3/11, 3/11, and 3/11. The reason that each country's tariff is independent from each other country's market size is that, three markets are separated markets. In this non-cooperative trading regime, the social welfare of country A, B, C, D are obtained by substituting the equilibrium tariffs and equilibrium outputs into the social welfare functions respectively as follows: . These payoffs and optimal tariffs from the non-cooperative trade regime are equivalent to the cases of the trade warfare state.
Equilibria under the cooperative trade regime

Global trade policy cooperation with the unanimity rule
There are three different types of negotiation formula to reach at a cooperative trade regime. The first type is the global trade policy cooperation with the unanimity rule, in which all countries abide by the cooperative trade policies without exemption.
The second way to reach at a cooperative trade regime is multilateral trade negotiation based on the consensus rule. Reflecting the characteristics of the consensus rule, which assume that an agreement is reached when there is no fundamental objection, a multilateral trade agreement can be achieved when at least the large economy, A and the two of the small countries reach an agreement due to our assumption that a coalition between small countries might raise a 'fundamental objection'. In this multilateral agreement, at least three countries including the large country should abide by the cooperative trade policies simultaneously. The policy commitment for free trading regime is credible only when it satisfies the self-enforcing condition because we assume there is no credible international enforcement mechanism as observed in the reality. The third type of negotiation to reach a cooperative trade regime is the bilateral negotiation.
If the trade cooperation is arranged by bilateral negotiation just between two countries while two other countries keep non-cooperative strategies, the trade regime will be a partially cooperative regime. 8 We examine which trade negotiation regime among three types of trade policy cooperation is more efficient in terms of welfare effects for small and large countries, and the world welfare level. . The intuition behind this result is that because each market is separated, the import tariff of each country does not provide the strategic protection effect for domestic industries.
Therefore, the import subsidy is the best policy with the consumer surplus (CS) increase effect from the import subsidy dominant to the government surplus (GS) decrease effect from the subsidy.
For the global free trade regime under the unanimity rule to be sustained, the following self-enforcement condition should hold for each large and small country.
Each country is assumed to take the trigger strategy. Then the self-enforcement condition for the large country (L) to keep the cooperative policy in an infinitely repeated trade policy game is given as follows:
The first term on the right hand side of L's self-enforcement condition, (5) 
In the same way, the self-enforcement condition for a small country, S, comes as follows
IC for S: 
For the global trade policy cooperation to be sustained, the self-enforcing condition for L and S should hold simultaneously.
The multilateral negotiation equilibrium under the consensus rule
Now, we check the case of multilateral negotiation under the consensus rule where the cooperative trade agreement can be reached when at least the large economy,
i.e., country A, and two of small countries (B and C for example) reach at an agreement. The multilateral trade policy cooperation under the consensus rule is sustainable when the following incentive compatibility condition is held. IC for L: 
The above self-enforcement condition holds always because the discount factor for L is assumed to be non-negative. It means that under multilateral negotiation, the large country has no incentive to deviate from the cooperative trade policy. The intuition behind this result is that under the assumption of separated markets, the tariff has no strategic effect in protection for domestic producers. Therefore, under the consensus rule, the deviation payoff is not high enough to induce the deviation because one small country, D, is already left out of the policy coordination. Therefore, the large country has an incentive to keep the cooperative trade policy always.
In the same way, the self-enforcement condition for a small country, B, comes as follows: 
For the multilateral trade policy cooperation to be sustained, the self-enforcing condition for L and S should hold simultaneously. However, as the self-enforcing condition of L always holds, the probability for the multilateral cooperation is much higher than the case of global trade policy cooperation.
Bilateral negotiation equilibrium
Finally, the case of bilateral negotiation is examined. To evaluate the welfare effect of bilateral agreement, the welfare effect and the self-enforcing condition is checked from the perspective of small country and the large country. First, we check the case when the small country, B negotiates with a large country, A, bilaterally, and the self-enforcement condition for B to cooperate with A. In this bilateral agreement between A and B, the optimal tariff is (1+a)/10, which is higher than the multilateral negotiation case ( (2+a) 
The above self-enforcement condition holds always because the discount factor for L is assumed to be non-negative. It means that under bilateral negotiation, the large country has no incentive to deviate from the cooperative trade policy. The critical value of discount factor supports the self-enforcing condition for the large country always.
Therefore, it is not requited to compare the critical value of discount factor between the multilateral negotiation and the bilateral negotiation regime. However, as shown in next section, the welfare level for the large country in bilateral negotiation is higher than the case of bilateral negotiation, and this welfare dominance of bilateral negotiation regime for the large country is reflected in the lower critical value of the discount factor which supports the self-enforcement condition.
In the bilateral negotiation regime, the self-enforcement condition for a small country, B, comes as follows: 
The comparison of the critical values of the small country's discount factor supporting the self-enforcement condition between bilateral negotiation regime and multilateral negotiation regime provides an ambiguous result, with the critical value in bilateral negotiation regime being lower than that in the multilateral negotiation regime when the value of a is larger, i.e., when the market size difference between the large country and the small country becomes bigger. This result is consistent with the intuition that with the bigger market size difference, it is more likely that the small country complies with the large country in the bilateral trade negotiation regime.
The optimal trade negotiation strategies
To determine the optimal negotiation strategies of each country, we compare In addition, from the comparison between ii) and iv), it is found that only when the market size difference is not so large, the global trade cooperation is welfare dominant for the large economy. However, when the market size difference is large, the large economy prefers the bilateral agreement to the global cooperation. That is, the large country's welfare from the global cooperation is superior to the bilateral trade cooperation only when the market size difference is not so large: In other words, the non-cooperative trade regime provides the large country with a larger room for the strategic behaviors while it needs not worry about the possible prisoners' dilemma due to the large market size difference when the value of a is relatively large. The same logic applies to the result that the welfare level of the large country is higher in a cooperative trade regime with a smaller number of countries. The above results show that it is always preferable for the small country to cooperate with as many countries as possible while for the large country, it is preferable to cooperate with smaller number of countries.
In addition, there are two ways to reach an agreement of global cooperation, i.e., i) the sequential bilateral negotiation for trade cooperation, and ii) multilateral negotiation for trade cooperation from the initial stage. The above results imply that for a small country, the optimal dynamic process to reach at global trade cooperation is the multilateral negotiation from the initial stage, while the optimal dynamic process is a sequential bilateral negotiation for the large country. 
Concluding remarks
Based on a model assuming linear demand functions and the separated market assumptions, it has been found that the country with a large market size prefers the ry non-cooperative trade policy regime because of the increased market power enabled by the non-cooperative trade policy regime. Therefore, as the dynamic negotiation strategy
This result is consistent with the earlier result we obtained from the comparison of d 2 and d 4 , which shows that it is more likely that the small country complies with the large country in the bilateral trade negotiation regime compared to the multilateral negotiation regime with the bigger market size difference.
leading to the global cooperation, the sequential bilateral negotiation strategy is the welfare dominant negotiation strategy for the large economy. However, for a small economy, it has been shown that the cooperative trade regime with a larger number of countries provides higher welfare. Therefore, the optimal negotiation strategy for a small economy toward the global trade cooperation is to pursue the multilateral negotiation with as many negotiating countries as possible from the initial stage of the negotiation.
The above results provide several policy implications on DDA negotiation strategies. In the negotiation of market opening for agricultural commodities and service markets, the country with little market power should avoid the interim bilateral negotiation. In the actual experience of WTO negotiation, it has been observed that "the green room negotiation" between a few major stakeholders is the engine of multilateral negotiation. In other words, the bilateral negotiation or the negotiation between limited number of countries is the major means to reach at a multilateral negotiation in reality.
In this context, the country with little market power in the negotiation agenda should minimize the chances for the green room negotiation. In stead, those countries with small market size should resort to the multilateral negotiation, and coalition formation strategy if available from the initial stage of the WTO negotiation.
The model in this paper can be extended to introduce the asymmetry between the negotiation countries such as in discount factors reflecting the asymmetry in negotiation power in addition to the disagreement payoffs. The technology differences between the negotiating parties and incomplete information in multilateral negotiation are also important factors characterizing the negotiation strategies in multilateral negotiation. These issues should be addressed in the future studies.
